Inhibition of apoptotic signals in overgrowth of human gingival fibroblasts by cyclosporin A treatment.
Cyclosporin A (CsA), an immunosuppressive drug, has overgrowth effects on human gingival fibroblasts (HGF) in vitro. However, the molecular mechanism responsible for the CsA-induced gingival overgrowth remains still unclear. The present study is aimed to investigate the correlation with the apoptotic signal pathway in CsA-induced overgrowth of HGF. CsA-treated HGF were assessed for cell viability by 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, for reactive oxygen species (ROS) detection by flow cytometry, for proliferation ability using the 5-bromo-20-deoxyuridine (BrdU), for caspase activities biochemically, for expression of apoptotic signal molecules such as cytochrome c, Fas and Fas-L and Bcl-2 family by Western blotting and VDAC by RT-PCR. CsA increased the cell viability, but not the number of BrdU-positive HGF, indicating that CsA fails to induce the proliferation of HGF. CsA also decreased the intracellular reactive oxygen species level in HGF. This was accompanied by that the antiapoptotic protein Bcl-2 was upregulated whereas the proapoptotic protein Bax was downregulated. Moreover, CsA downregulated VDAC, a mitochondrial transition pore, and decreased the level of cytochrome c released from the mitochondria into the cytosol and activation of caspase-3 and -9 associated with mitochondria-mediated apoptosis. On the other hand, Fas-L level and caspase-8 activation, the major mediator of the death receptor-mediated apoptosis, were diminished in the CsA-treated HGF. CsA inhibits the apoptotic signal molecules such as cytochrome c, caspases and Fas-L with the regulation of Bcl-2 family whereas it has no effect on cell division, which can contribute to overgrowth of HGF. These findings suggest that the decreased apoptosis plays a more important role than the increased cell proliferation in the CsA-induced overgrowth of HGF.